A technique is introduced for analyzing simulations of stochastic systems in steady-state. Confidence intervals are obtained for a general function of the steady-state distribution.
The key requirement for obtaining these i.i.d, blocks is that the system being simulated return to a single state infinitely often and that the mean time between such returns is finite. This requirement will be met for many, but not all, stable systems that might be simulated.
In this paper we shall illustrate the main ideas of this approach as applied to Markov chains, in both discrete and continuous time, and to the GI/G/I queue. The results will only be sketched here as the complete details are avail- This proposition lies at the heart of our method of analyzing simulations.
Now l e t f be a function from I to (-~, +~) and suppose the object of our simula- Thus p (X) has the interpretation of the mean service ( a r r i v a l ) rate. The parameter p is called the t r a f f i c intensity and is the natural measure of congestion f o r this system. We shall assume that p < I , a necessary and s u f f i c i e n t condition for the system to be stable.
The principal system characteristics of i n t e r e s t are Q(t), the number of customers in the system at time t ; W n, the waiting time (time for a r r i v a l to commencement of service) of the n th customer; W(t), the work load facing the server at time t; B ( t ) , the amount of time in the interval [ O , t ] \a12 a22
Let ~ = ~i/~2 . Our goal is to form a confidence interval for ~ based on the observations {~k : I < k < n} where n is large. This problem was treated by ROY and POTTHOFF (1958) for the case of bivariate normal random vectors.
Let the sample mean of the n observations ~l' "'" ' ~n be denoted by These functions allow us to estimate, respectivel y , the expected value of X, the second moment of X, the probability that X exceeds M (insufficient spares), the probability that X exceeds S (positive queue length), the expected number of idle servers, the probability that X exceeds zero (at least one server busy), and the probability that X equals zero (all servers idle). There are of course many other functions which would yield useful estimates of the steadystate behavi or. Theoretical Value of E{W} = .I00
